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SPECIFICATION 

1. Title of the Invention: DEVELOPMENT APPARATUS FOR COPY MACHINE 

2. Scope of Claims 

A development apparatus for a copy machine having a main body which has 
an attaching port at which one of a first development unit and a second 
development unit is detachably and replaceably attached, and a developer supply 
tank from which a developer is supplied to the first development unit through a 
developer supply port of the developer supply tank, the supply port having a shutter 
for opening and closing the supply port, the first development unit and the supply 
tank being disposed such that a longitudinal direction of the first development unit 
and that of the supply tank are perpendicular to each other, and the shutter being 
placed, by shutter operating means, in its closed state when the first development 
unit is detached from the supply tank and the second development unit is attached 
to the supply tank, and placed in its open state when the first development unit is 
attached to the supply tank. 
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<Means for Solving the Problem> 
According to means for solving the problem of the invention, as shown in 
Figs. 1 and 2, a main body 1 of a copy machine has an attaching port 1A at which 
one of a first development unit 20 and a second development unit 21 is detachably 
and replaceably attached. The main body 1 of the copy machine has a developer 
supply tank 4 for supplying therefrom a developer 3 to the first development unit 20. 
The supply tank 4 and the first development unit 20 are disposed such that a 
longitudinal direction A1 of the supply tank and that B1 of the first development unit 
20 are perpendicular to each other. The supply tank 4 has a developer supply port 
22 at which a shutter 23 is disposed to open and close the supply port 22 by being 
operated by a shutter operating means 24. That is, by the shutter operating means 
24, the shutter 23 is placed (i) in its closed state E1 when the first development unit 
20 is in its detached state C1 where the first development unit 20 is detached from 
the supply tank 4, and the second development unit 21 is place in its attached state 
D1 where the second development unit 21 is attached to the supply tank 4, and (ii) 
in its open state E2 when the first development unit 20 is in its attached state C2 
where the first development unit 20 is attached to the supply tank 4. 

<Operation> 

In the above-described means for solving the object, while neither the first 
development unit 20 nor the second development unit 21 is attached to the 
developer supply tank 4, the shutter 23 is placed at its closed state El. Thus 
established, the closed state E1 of the shutter 23 inhibits the developer 3 from 
falling down out of the developer supply tank 4. 

For normal copying, the first development unit 20 is attached to the supply 
tank 4 containing, for instance, a black developer, to use the first unit 20 placed in 
its attached state C2. 

When the first development unit 20 is attached to the developer supply tank 
4, the first development unit 20 is placed at the attaching port 1 A of the main body 
1 of the copy machine and pushed therein. This causes the shutter operating means 
24 to open the shutter 23 placing the shutter 23 in its open state E2 thereby 
establishing connection between the developer supply port 22 of the developer 
supply tank 4 and a first developer replenishing tank 31, so that the developer 3 in 
the supply tank 4 can be supplied into the first replenishing tank 31. 

When the user desires to copy something into colors other than black, e.g. 
red, since the frequency of use of a red toner is relatively low, it is not necessary to 
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supply the toner from the supply tank. Thus the first development unit 20 is 
removed from the attaching port 1A to place the first development unit 20 in its 
detached state C1 and restore the shutter 23 to its closed state El. Then, the 
second development unit 31 containing a developer 3 of another color is attached to 
the attaching port 1A of the main body 1 of the copy machine. Since the second 
development unit 21 does not have means for placing the shutter 23 in its open 
state E2, the shutter 23 is held in its closed state E1. Therefore, the supply port 22 
of the developer supply tank 4 is not connected with the second development unit 
21. When a copy into a color other than black is made, the developer 3 of the other 
color in the second development unit 21 is used. 

In this way, the first development unit 20 which is relatively frequently used 
is supplied with the developer 3 from the developer supply tank 4, while the second 
development unit 21 which is less frequently used performs copying using the 
developer 3 which is contained in the second development unit 21 itself. That is, 
the selection between the developers 3 of different colors can be made by only 
attaching/detaching the first/second development units 20, 21 for replacing one unit 
with the other, without replacing the supply tank. Thus, the work operation of 
switching development unit is significantly facilitated. 

<Effects of the Invention> 

As apparent from the above description, according to the invention, the 
developer supply port of the supply tank has the shutter, which is placed, by the 
shutter operating means, (i) in its closed state when the first development unit is in 
its detached state where it is detached from the supply tank and the second 
development unit is in its attached state where it is attached to the supply tank, and 
(ii) in its open state when the first development unit is in its attached state. 
Therefore, the selecting between the developers of different colors does not require 
replacement of the supply tank, but only requires the attaching/detaching the 
first/second development units. Thus, the work operation of switching development 
unit is significantly facilitated. 
4. Brief Description of the Drawings 

Fig. 1 is an enlarged vertical cross-sectional view showing a closed state of a 
shutter of a development apparatus of a copy machine, according to one 
embodiment of the invention; Fig. 2 is an elevational view corresponding to Fig. 1; 
Fig. 3 is an enlarged vertical cross-sectional view showing an open state of the 
shutter; Fig. 4 is an elevational view corresponding to Fig. 3; Fig. 5 is a vertical 
cross-sectional view showing an attached state of a fist development unit; Fig. 6 is 
an elevational view showing an attached state of a second development unit; Fig. 7 
is an enlarged vertical cross-sectional view of a replenishing tank; Fig. 8 is a 
transverse cross-sectional view of the replenishing tank; and Fig. 9 is a perspective 
view of the development apparatus of the copy machine. 



1 


main body of copy machine 


1A 


attaching port 


3 


developer 


4 


supply tank 


20 


first development unit 


21 


second development unit 


22 


supply port 


23 


shutter 


24 


shutter operating means 


A1, B2 


longitudinal direction 


C1 


detached state 


D1 


attached state 


E1 


closed state 



JP-U-64-49944 2/3 



E2 



open state 



Fig. 2 




"ZZZZZZZZZZZZfC 




23 




24 68 



1 main body of copy machine 

1 A attaching port 

3 developer 

4 supply tank 

20 first development unit 

21 second development unit 

22 supply port 

23 shutter 

24 shutter operating means 



iwwtf i/uoo lomiTi 



NO. 20 34 t/ P. 9 



Q 03 G 15/0! 



113 



* &&a^3£r3fc&# CU) 48944 

^58 ^64^(1989)3^Q 



2-7256- 2H 



0 0B62- 145134 



a ira»»D t mta-t- & * + ? * -#atte, ft , 

000009*8199 



£40 



*2BHPSt <*<DjES5Bi, 

H I: < * (S>2£SBk &6(2t±Jfllb < »— SlftSS 

B5, 3K7BHHU <»*£«<D$fcttaafiIE13r» l a 

i iA--2*n, a—* 
4 utttiffv 2 o — ~a*-a»sa* 

<?s 2 1 — ~ -i|C:gMR$£E=W$, 2 2~«Hfe& 

D % 2}-^t7y-, 2 4- HBJ^Rv A 

1 , B 1 • — fi^^Rk C 1 — -«BiS5^ D 1 
S«B#, E 1 - — BJSff*, E 2 HSr 



#30 




—127— 



http://vmvv6Jpdljpo.g.ojp/TokujiWticont e ntbsJpdl?N0000=20«JslM 



image/gif &N04C 04/0 1 /09 



04$ lfl28B|180§[3# 



NO. 2 0 34 17 P. lfl 

1/ * • — > 



8?6-4-49 944 (2) 




http://vmw6jpdljpo.gojp/lycontent^ 04/01/09 



2004? ifl28BH88j 1 43 UW^BM2km 




NO. 20 34 P. 11 



1/1 ^-v 



SB & 4-49944(3) 
iR 6 [21 




0 



52 

-Bi I AS • 




—129 — 



h«py /w _ 6 . ipdjpo . gojp/ticooten ^ s , pdl?NOM ^ 20&No4oo= _ ge/ ^ 



® &mmmmm'j*m cu) RS64- 49944 

©Int.CI.* fttSUK* Ttftmmtt Wft]&4^-(|989>3/128Q 

G 03 G 15/0! 113 Z-7256-2H 

«gg* g) 

P BB62— 145134 
®iH fig PS62( 1987) 9 ^229 



m m « 

$ ^ a * ^ tz & — m & & s * f* *> <fc sp - & m 

o m rr a h < b r& s n , is # u u m m # - 

ffi aci - m & ^ 52 * {* £ fit & «f t 11 K iz g # 2f fa 
-eBL£ LTfiil* ffiai20t-#ffl©3iteaij(fet&n ic 
^ {Jt*ft n £ BAM « •> «*- *;> * - i>< sft if Cy ti , mi dB 

— 51 & ^ S * <* © {Jt m ^ © 3£ S & & 7!- fw 2£ "V 

633 



64-49944 



- 1- 




< & m jl <o n m $ u > 



ic J; o T 5£ J£ r£ S *l faMM f& \z ^ & #J£- 

< 3- l * <h -#* § sa & > 

634 



o* cd rr §g -T £ ifiSifi© tfl & x. £ ^ u fr i > ?3 3 IS 
4p < x l -ft 2 0 & J: 

m*^ i ccfwsag*— sifcge** 2 o 3 
iiim—m&Vi. n&w 2 0 1 m®m 4 1 tisicg-r- 

#faA 1 . B 1 -ejttSSLTfcSft, iff SB (It & iff 4 
2 1 4 ^©^S-ife^D 1 Tfrniia 

63 5 

-3- 



QtM^m Bg^n64~ 49944 



SER*(* 2 0 ©WteHM ^0>i£;&£f&C 2 -C-fwaE 
•> -f-y * - 2 3 £ Iffl & # E 2i-T^^ir'y^--^ 
KM 1 © 2 4 S„ 

< fF ffl > 

2 1 ^ftuiesstL-c^tt^tft&'Ctt. •> * y * 
~23 l±Rfl&^E 1 tttoTl^o ^U-/t7 

* - 3 £<#]&^E 1 it£«CitJi ?>5*&#J<ftte 

* L-cmi&zi e-B$(cii, 

*TT-3-S«4ft«4 2 0 4r£5ft 

t r *£ C 2 <h L ~C ® m 1- S o 

-rztz^ m— m&isns^i* 2 0 \ 

<D&mn i a Mi&a L# — 2 o^w 

i/* y 9 -Baefl^8:2 4 jcio-r i/ir^y 

* - 2 3 A<BU25#E 2itit)N 3HfcW*6«?4 » 
««l^J(|t$&D 2 2 £3m3l3!-Jitil&$8 3 l £*<ig 

636 



^-f-i<gl|6(fil^lig6)(!)3h , -*{7^ 

£■ 35 <k L & i » 0 *©fc#^-^&$2E®;1vt* 2 0 
•>>y 2 3 iiWK»E 1 t«fft5, ^LT, 

* - 2 3 <iW!£B*E 1 L fc*<^-r, 

81«"JW»»«4 ©flfefftn 2 2 fcflS ~9Zfll!£H*(* 
2 1 <t ti^aES tt«C -£-Lr N >3U t£t £0 3 
'{TO 3(SrjfH«SiS*Mc 2 1 cD|*jSS©»«]te 

© 3 & {iii rn t t^t fc o 

2 0 tttSS!iD^<fl4 * 3 6.0fcttA<?T 

B37 



&m^m BSW64- 49944 



r L *f* 20^ fc«gfj -a«iat®*(* 2 i o^njfes 

& «k o t © tf "3 C i^'-C-^ <E> <£>""£' , 

< m #j > 

3 m u [nj l; < is ^? >y 5> ~ co?M'<&&4: ifc-xm 

wrfii'ifiEKi, m * mane < t&iEmm, msmi* 

mis < 23 — S«fe$£85t*t*:c0 3S?f «ffi**^««riE 
On SI, 6 mum IT < &-IS&$!nS*#6D^if 

iEffiBU m 7 El MP IT < HB^WOIBE 

»f ji: na isa . w, s wan i: < -ecDWWw-mm-c to 
i uas— Agassis*** 2 o & «t m~5a 

638 



Jcffii-SaSS — SiiRafiE^tt: 2 o 3 ^wift-t- 

tftD 2 2 jc^iJt$&p 2 2 mat* •> + y 

^-2 3^(Hti, mia JfE -5! 2 0 

*«C2 1 ©tft&ffi 4 ^OfSE'tfSS^b I H"J Id *> "V 
y ^ - 2 '3 *Rf3»#E lit, ift3tiS!-3£ft&E 
2 0 4 ^CD^^-S?^C 2 Tiwie •> + . 

"^-23* E 2 t -T ^ *> + y ^ ~ DHUB 

5 BUc^-TioK s nuiai5^a l Aicii. iKiffi 

1 t*rt-T«T*rt1K 2 5 J&pfctt; 2 7 |i»ig t-c 

fid s ft s „ 

639 



m 0S^P64— 49944 



jfru - 7 - 3 0 *Wt S «rS0«3B©g!-ffi*& W 3 

«am-5lf*a - v - 2 8 *<I53tKSftUrtS{ £ *i N 
-&m-m@in- 7-2 8 ©US*;** 2 7 tS5tUW{c 
*f*.3& — tt#a - .7 - 3 5 A<i|figfilc^*fts 

a^asn— a«» 0-7-3 5 <©s& -wrt&w 3 1 aw 

^/MSSP-arf a - 7-3G A<@t2g*EU3£tt* 
-IWfta - 5-28 Cttft &$l&fflZ ©a*Jfi 

•I* * k i 7 ^ — 4 0 ^tetft £ nti^, roas*& 

3S-«fl*o - 7-35 <D±MtC/]N&2&--&fl i a - 
7-3 6 £ jffiaB3f5-3a&n - 7-28 Uii&fll 
3 £ ijfc *6 CO cl£ L tit 4 1 ntl^, 35 

5 4 2 3f5 — JSiftHI 2 9 f*|tD5i&3il 3 © 

a*7lg|0>$n< N ntjga^-^^tS 3 

DUi §5 — 2 9 ©35 — IRA □ 4 6 

640 



o - 7 - 3 0 i<fisntl>5. f£S&-}|li5&a - ^ 
- 3 0 Oiifflicf* ~ {@cd h - d - ^ - 4 7 
4 8 ri>'0$Ka £lcj£t££*iToS o $ 7 . 8 go 
Dilffih*-fflflia-7-4 7.4 8{i^Wi 
4 7 a; 4 8 aCD^i^l tc — 2? ft left ft L fcX ? t; 
a - 5 0 . 5 1 *<fl.KH£S tt, 4 7 a. 4 

8 a© 0 |S] f 1 . F 2 {i fa # <>: £ *i & 0 £ tz 
h 7- 4 7.4 8 li;£&ii4 7 a. 4 8 a 

Si^tt ft ^ * h ^ - > -tf" - T- & & 0 

Jffi^^Bgia^-M^tff 3 1 5 6 (0 WfiUlcEI 

SESft, ffiSEgZftftjfftt&HH (J; N * © ft ffl U h 

-atfpw 5 7 *<ngignitEicrt»*n, tasmam 
&j#4 ©Taa-tjuaa j. — w 5 7 *H 

h 3 a*ia(J8es«ffJ^«&P 2 2 icJRiS^ ^ 



- 9- 



641 



&mnm 02*064—49944 



*y * - 2 3 (± # 1 El© ftp < x ^ jh 6 i [g t£ g 
tEU^IKSft. &>"\"y*-2 3l±*:©H/31BHc 
> + y ? . - 2 3 <D |«3 t£ u «k r> r nu IS {J*^ □ 2 2i 

s n-riiiioii}- ^> *y * - nan 6 2 
{Jc is ti-c o & 0 ffiSEiKtft □ 2 2 Jo i o* •> -v *y * - 
nn a 6 2 tt * ft & c <h u i 0 ffi lElftlft n 

2 2 tas-wi&ras 1 5 6 K&r&Ztlj-zm 
— 1*3 □ 6 3 fi<MM S ft & „ 

m 4 bj ic ? i> & < . finsawt&w 4 > y ^ - 2 

3 t <Z> iz m £ ft is y * - 2 3 £ Pfi E 1 U 
ft^-r & p -< ;n/ft 6 5 t , iwlfl •> -V V 9 - 2 3 

t# 3 1 5 6 uiiimetEi-^^f^ft^mjaff 

6 7 ^tt5iStT67^^-M^ffif3l^^^{iS 
^F5G 1 Uf*»t5ff.«tfft6 8 i> t£!£fcltf;ia 
6 8tf>USia&6 9*?<fcU t BiJlEtfciimfi 1 6 7©&;i;£ 



-10- 



B42 



So * uuSaaiiitT 6 7 <±i$t^infi|5 7 2**fL. 
7 2 7 2 a©mJb<cny|fi^^ B6t 

±®j* tt& fc: )t 7 2 bA< Jf$nK£*lT:ti^&o 

7 2 & *ii6<Z>!li;gHfL 7 5 a<JF5J£ * *tT 

35 5 8 0 hIjSEHR^X ^ U 6 0 © 

C $ it 5 a6 com W) * - * - 8 I h. „ S£5K$| * - 
* - 8 1 CD * - ? - 8 2 ic & * - * - {fl>l 

x ? y jl- b o ©^fA 8 4 4 VAW-vm 

ILfcXi"; ^--OliJ^^ 8 5 IwsEl*-^ -lA 

8 2 ic n& l Maa^ - ^ - ft'J ^ 8 3 *> * »J ,3. 
- flW ^ 8 5 £ £ Hfel & "T £ # |n] ic tf&~4- & 4a 8 

hOSSSB — 2 1 H0fS<g-S!»3£ 
2 0tSt]&©^&#J3^Wir&k© 

643 



&mnm m *n64- 49944 



|5lt${c2JS-m^c7 - 7-94, *&Sfc-}9j? a - 
7-95 *5 A CM>£#-iftJta-7 - 9 6 * 0fe 
Slf.l:^UV^„ *fc, 3f5--3t® a ~ 7 - 9 

7 h ^ — «ae-b- 9 8 ^WUt^j, 

£<Jf5eR£*U JWP9 9 {ifiaSEgt-^^tS 9 

3 ©git i o o iii^nTi^. 
llftni o o ic 3 Mr & a - ^ - i o s & «* n „ 

- o - v - 1 0 5 <D_bflMlc££ — 2*cD S 
— ta rt*- a--7-l 06,1 07 n-c ^ -So 

SESfJ — Mlftfflf 9 3 cd?c& l l Otccu n5sE|^-^ 
3 1 ©&f*i£&D 1 -e-jffisE •> ir y * - 
2 3CD^^6 6 t fc&t «S»*<M4ftTt»5. 

2 0 «fc OfSP — 2 i 



(O R ft & HJ 8P 6 1 \z A l& $ tl tc is -V y ? - U s 
^ -f ji> fcf *a 6 5 © te«fco-c3fflEI©fiil<* 
6 6 fi*i/-Yy 9-2 Z ©JkTfifclc feg Is > 
■V 'V * - MP 6 2 *<iu»M(fcSl-r 5 N3-&&E 1 £ 

© flJ 3 *r ^ -r -5 {, CD * & h 1- & o * L X iifi 
Vrt' 3 f - B»/ ic IX^ m&MK%;te 4 iz. 2fS-gi&Siig 
*{£2 0 ^^LTM!!5#C 2 £ Ufiilllt*. 
m~ 31 2 0 0>3i-*1Ii&W 3 i uti# I 

mv>iB\ < tUiStf 6 7 t,ilT O & 0 ^Lt, 

3S-J»ftaSffi*«: 2 0 £91&flm*fc«9 4 {cI&StJ- 
MiStT 6 7 tiJIWif ia 6 8 ©»fefe2nc«fc 
oT|bia?L7 5*>^-M^I3 l «£>_h folic & Hi 
#~««3£E*#2 0 £ffl2*«*t* 1 
©«#n'l Afc»^La?-«*3fiia**2 O^jqi 



tem^m HgfP64— 49944 



- 2 3 o^/anau^^L. usi&tf e 7 

2 0 £ £ £ ic i«p L & 6" £ i: M .fc 9 % > * 

«4t£5. tttfc^, Hi ii ff 6 7 ii •> -V V 9 - 2 
3 ©fl.«a6T?l*LTi:r 6iiT\ s&rt&7 0lc2£rt 

SK* 7 2 Oi^fr 7 2 bA*S/-V"y ^ - 2 3 O^iS 

**W L&ir£. i/ir * - 2 3 6 6 1)<W 

CEttftifti6 8 cDfiEfcg#M<fc D MJigfF 6 7** 
±Sfr-T & £ Jbtfia 6 5 <D ft ft # (c R L 

•C->^«y^- 2 3 *<Rfl*It^l^{clHliJ!j#?.o *L 

^-^m^s^* 2 o *$kmm&c 2 t-t a 
m&&mi&m a ©s»top 2 2 £ ^7 

* - 2 3 0 •> -v-y * - |$ □ 6 2 t ^igil £ o c 

mz^^-cmmmm^n 2 2 tummm-m^m 
3 1 (om—'m □ 6 3 <t ^iiuiis ntrtft&if 4 F*i «o 



* -3 "i". * fc 5> ? * - 2 3 {± r>W ;U t:T ft 6 5 CD #1 

g*t*3 1 ^r^^^^«: 1 ©UstfCM ACgft 
5. C © k #?R-»»W 9 3 Jet*. 5/-* y * 2 
3 6 6 <£-f>m^ tfS fca&CD^&^lfttf to tl 

"C^tCl*©"??, -y* - 2 3 Itffl&fyE 1 

L^o-C§l&#]0ti£MtO^£n 2 2 i 

© K - 3 a£r L "C If *> ft « » 

2 0 tclJItfflflt^H 4 toSZftffl 3 cd(£*&*Mt 
*><x* ^ffl^^CDigl^Zl^^^iS^^ 2 1 {CO 
^T{**<Drt^U<fe&:&M3£l£fflL-C:3h*- 

^if^o -r ^mm-? ssi&su 3© a© m^^y 



Qtmnm 0gfO64~ 49944 



< # -3g © a& * > 

* -^PB^^i -r £ *> ir *y * -naEi^&^fS: 



- 16- 



643 



m.o> is* V? -©W i£*tt«rMB5BU 
^ 2 lauRC < ^Er©iEB5l2j, !& 3 gUil^ £ < i/^ 

(n] t < •& ©iEfEEU $T5 5 |gmi3 t < 35 — 
#tt©a&S^£^«a»rIEflnlIK 6 Kittle I; 

1 :«3£«*fc % IA:^P, 3:aftMv4: 
2 0 :3& — Stt^ffi*** 2 1 
&M*fc, 22:flt&D > 23:->f7^-, 24 
:MBB¥S,"A 1 .B 1 :&^#|Sk C 1 :8ftJl£&^ 
D I E t :ffl35»-, E 2 

as i a •> -^-^s^th 

K H A * Is A 

649 

-17- 



Jkm^m BSA164— "49944 



m 1 



m 2 




1 : tk&te'^fr 
1A : V 

20 : n,±?m&&&Hfo 




23: U*~/9- 

24: mm^-fz 




G50 

3113 61- ■" 5)1) U 

r*» 'Hh 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 
. □ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



f. 



